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PURPOSE: To provide a tread pattern with which enabling excellent wet perfor- 
mance to be compatible with a low noise characteristic. 

CONSTITUTION: This pneumatic tire has a tread pattern formed into point sym- 
metry with the equator of the tire placed in between. In the tread half part 
on one side of the equator, a land part is partitioned by one peripheral groove 

2 extended along the tire equator while dividing the tread half part into a 
side area and a center area, and numerous lateral grooves 3 extended from 
the tread end toward the center area across the groove 2. The lateral groove? 

3 are extended with the inclination of 60-120' to the tire equator in the side 
area, bent largely near the peripheral groove 2, and extended with the inclina- 
tion of 5-30* to the tire equator in the center area. 
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(Claim) 



• • • ' ^^-r-^ hav^-nE a tread pattern which is 
1 An air-contamzng oyre nav_ng r _ 

, to a tyre's eauator, the lanas 

point-symmetrxcaJ. relaoive to a ojr . 

L tie tread half at each one side of said t^e_. s , eauator 

being derived by a .circumferential groove extena.ng along 

sa^d tyre.s eouator which divides said tread half .nto a 

si'de afea and ' a central area, and a number of transverse 

Uooves vhich extend fro. the edge of the tread to..ara saio 

c'entral area across said circumferential groove, respectively, 

each transverse groove extending within said s.ae area a. 

an anele between 60" -120 relative to said tyre ■ s eouator 

• -Ir-r'., -t a la-2- curvature near said circuml erential 

expend thin said central area at an angle 
groove so as- ex^ena w.orx — 

between 5-30 rexao^ve v.o saiQ 



(Cetailed Sxplanation or the Invention] 
(OOOL) 

LFiaid cf Industrial Csaj 

The present invention relates to an air-containing tyre having a 
tread pattern of low noise and excellent wet-performance. 
(00021 
(Prior Art] 

In order to improve a wet-performance, especially anti- 
hydroplaning characteristic and to lower a noise level, it is 
advantageous to provide a tread of a tyre with wide circumferential 
grooves extending along its circumference and with transverse grooves 
axcending toward its equarcr in an acute angle and intersecting to the 
circumferential grooves. However, although a wet-performance is 
improved if a ratio of grooves to a grand contact surface area of a 
tread, or a negative ratio is increased, a noise characteristic is 
degraded. On the contraty, although the noise characteristic is 
improved if the negative ratio is decreased, the wet-performance is 
degraded . 
[00031 

(Problems to be ooivad by the Inven-cion] 

Only an adjustment cf the negative ratio is not sufficient to 
improve both of the wet-performance and the noise charac^eristiCi and it 
is necessary to optimize arrangement or inclination of grooves therefor. 
Then, an object of the present invention is to provide with a tread 
pattern enabling a good wet-perf oriaance and a low noise characteristic 
to be compatdLble with each other. 
(0004) 

(Means for Solving the Problem] 

The inventors of the present invention have found by study of a tread 
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pactern satisfying the above object than iz is advantageous to cptijiize 
arrangement of transverse grooves expanding in che direction to 
crossing circumferential grooves, especially inclination angle to the 
tyra*3 acuicor/ ind hive reached the prasanz invention. An air- 
containing zyre according to the present invention comprising a tread 
pacrern which is point-symmecr icai relative to a tyre's equator , the 
lands of tha tread half at each one side of said tyre's equator being 
defined by a circumferential groove extending along said tyre's equator 
which devides said tread half into a side araa and a central area, and 
a number of transverse grooves which extend from the edge of the tread 
toward said central araa across said circumferential aroove, 
respectively, each transverse- groove extending within said side area at 
an angle between 60 * — 120 * relative to said tyre's equator, and 
bending at a large curvature near said circumferential groove so as to 
extend within said central area at an angle between 5 * 3 0' relative 
to said tyre ' a equator . 
COQOS] 

?ig,i shows a main part of an air-containing tyre according to 
the present invention, a tread of which is divided by a pair of 
circumferential grooves 2, respectively, into opposite side areas S and 
a central area C, said circumferential grooves 2 being extending along 
a central circumferential groove 1 cn an equator O (a circumference at a 
center of the tread width) of the tyre and being disposed at a position 
of a tread width shifted inwardly from opposite tread ends T by an 
amount of 1/4 of the tread width, respectively. Lands 5, 6 are left at 
the central area C, and lands 7 at the opposite side areas S by 
providing with transverse grooves 3 extending to the central area C 
across the circumferential grooves 2 from the opposite tread ends T and 
with sub-transverse grooves 4 connecting the respective tread ends T and 



tihe respective circujnf erential grooves 2* 
[0006) 

These transverse grooves 3 and sub^cransverse grooves 4 extend 
3Ubscanziill;r" ^ direccicn of zhat -read vidcli ac the ccccsite side^ 
areas S, and. the transverse grooves 3 further extend as far as near the 
central circumferential groove 1 with steeply bending nearby the 
circomferential grooves 2 in the central area C at a small angle to the 
equater 0. The orientations of these transverse grooves 3 attar bending 
are opposite to each other at the opposite sides c£ the equator O, so 
that the tread partem as shown in the drawing is aubscancially point- 
symmetrical relative to a point on the equator O as a center.. Sach tip 
of the transverse grooves 3 and the bending portion of tha 
circumf erentially adjacent transverse groove 3 are connected by a narrow 
groove 3; respectively, to difine a rib-shaped land 5 and a block- 
shaped land 6. Further each of the lands 6 is divided intio tiwo block. 
6a, 6b by a narrow groove 9, respectively, said block 6a, 6b and land 7 
being provided with sipes 10 which have such a width as to close at. the 
ground contact surface, traversing the land 7 and ceasing within the 
blocks 6a, 6b. The reference numeral 11 indicates auxiliary grooves 
provided at the outerside of the ground contact surface end, so-called 
buttress portion. 
[00071 

The inclination angle of the transverse grooves 3 relative to 
the equator O is different between at the side areas S and at the 
central area C, It is important that the angle a in the side area S 
between the phantom line connecting a beginning point to a ending point 
and the eqxiator O is within a range 60** — 120' , and the angle ^ in 
the central area C therebetween 5 * 30' . Although the transverse, 
grooves 3 are bended nearby the circumferential grooves 2, and the 
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angle. ia varied frcm a to ^3 , it is preferable for assuring a draining 
ability of the grooves to .-niike rhe bending angle r be larger than 75* . 

(oocai 

Othar embodiments of tread aatrarns according zz the' present 
inven-icn ar^a shewn in 7ica, 2 to 4 . The troAC pattern as shewn in Fig, 
2 is provided with/ instead of narrow grooves 3, 3 and sipes 10, sipes 
L2a, 12b at the lands 6 and sipes 13a, 13b at the lands 7, which sipes 
are different from narrow grooves 3, 9 and sipea 10 in their positions 
and orientations, 
C00091 

A tread pattern as shown in Fig. 3 is similer to that as shown 
in ?lg, 1 axcept being not provided with sipea 10 in lands 7, but 
provided with three narrow grooves 14a-14c in lands 6. 
(OOlOj 

A tread pattern as shown in Fig. 4 has independent block 13 in 
the central area C which are defined by steeply bending transverse 
grooves 3 at the vicinity of circxjuuf erencial grooves 2, ex-tending toward 
the equator 0/ and bending again at the vicinity of the equator 0 to be 
communicated with the central groove 1, The width of the transverse 
grooves 3 is narrower at zhe one side opened in the central groove 1 
than at the other side opened in the circuiaf erential grooves 2, The 
sub-transverse grooves 4 traverse the circumferential grooves 2 and 
extend into the blocks 15, Further each block 15 is provided with sipes 
16aL-l6d. 
(0011] 

The other constructions of the tyre according to the present 
invention may be as of traditional tyres. For example, carcass may be 
at least one (at most three) turn-up ply, which is turn up from the 
inside to the outside of the tyre around a bead core. Fiber cord, 
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typically such as of iaycri/ nylon or polyester is arranged in the ply 
in the direction substantially perpendicular to the equator of ttiS tyre 
(radial dir action ). The belt layer comprises a main belt layer having 
at least two layers crossing each other of ncn-arpandable cord, fcr 
example steel cord or aromatic polyamid fiber cord/ which is arrajiged in 
an angle cf 10 ' -3 5 ' relative to the equator of the tyre and at least 
one auxiliary belt layer of heat-shrinlable cord, typically such as 
nylon cord, which is arranged substantially in parallel to the equator 
surface cf the tyre across the entire width of the main belt layer, said 
auxiliary belt layer being formed by spirally winding a ribbon of a 
plurality of cords diapooed along a circumference of the main belt 
layer. On this belt layer a tread of the above mentioned tread pattern 
is arranged. 
(0012] 

C Operation of the Invention] 

It is mainly for obtaining an effective draining performance 
that the inclination angle of the tranverse grooves, extending in a 
direction to intersect circumferential grooves, relative to the equator 
of the tyre is different at the aide areas amd at the central area in 
the treadsurfacQ, It is for quickly draining water within the ground 
contact surface to the end thereof that at the side areas the 
inclination a of the transverse grooves is in the range of 60* -120" 
a. round 90* . Otherwise, or if a is below 60* and beyond 120' the 
draining performance is degraded, and the lands surrounded by the: 
transverse grooves tend to tilt down into the respective grooves in 
responBe to input force toward an axis of tyre so that gripping ability 
is decreased due to lowered rigidity and distorted and narrowed grooves 
disadvantageous ly influence to the draining ability. 
[0013] 
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TO the contrary the inclination angle i of tha transverse 
grooves in th.e central area of the tread ahoald. be in the rar.ga of 5 ' 
-30 • in order to leaser, resistance of water .-neirijrar.e upon stepping in 
tha ground and to ease drainage frcrn the central area to the side areas 
of the tread. Otherwise, drainage efficiency to side areas is 
decreased if the inclination angle 3 ■ blow 5 * , and water membrane 
resistance remarkably is increased if the angle S beyond 30' . 
(00141 

Turthermore ic is necessary to bend steeply the transvers 
grooves at the vici.nity of the respective circomf erentiai grooves to 
suddenly vary t.he inclination angle in order to provide the different 
functions at the side areas and at the central area. Then, the bending 
angler is preferahl to be larger than 75' . because if less than 75 ' 
change of the inclination angle is too large. 
(00151 

It has been found that the main reason of pattern noise is in 
the iinpact compornent of the tread upon its rotational ground cantiCt. 
which influence especially at the central area. Thus the pattern 
according to the present invention intends to realize smooth rotational 

ground contact and minimize the impact compornent of the tread by 

providing the transverse grooves at the central ares with steep 

Inclination angle of 3 * -30 * . 

(00161 

in case that the shape of ground coniiat surface coincides with 
the transverse grooves, pattern noise is very degraded. The 
CQventional tread pattern, in which the inclination angle of the 
transverse grooves gradually changes, has such an disadvantage that the 
inclination nearby the 1/4 of the tread width averages 45° , so that it 
tends to coincide with the shape of ground contact surface. On the 
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contrauy the tread pattern according to the present invencioa is 
abruptil'/ bent at the bending portion/ 30 that inclined por-tion is small 
nearby 4 5 ' area of tyre, and tendency to coincide with the shape of 
ground contact ia reduced, which is advantageous to minirniza pattern 
noise. 
(00171 

[Embodiment of the Invention] 

An air-containing tyre in size of 175/70 Ri3 (tread width :i2amni) 
are formed as a trial product unter the following specifications l)-4) 
according to the tread pattern as shown in Figs. 1-4. 
(0018] 

DTrial product- tyre A (having a tread pattern as shewn ?ig. 1) 

Central circumferential groove 1 : width of 6mm, and depth of 3mm; 
Transverse grooves 3 ; width of 5mm in the side areas and L. 5- 4. 5mm 

in the central area, and depth of 6.5mjn; 
Bending point : distant t from the equator O of 2Qmm, inclination 
angle a of 90* , bending angle r of 130 ' ,and 
inclination angle >3 of 10^ ; 
^Narrow grooves 3 and 9 : width of 1mm, and depth of 5mm; 
Sipes 10 : cutting depth of Scran; 

Sub-traLnsverse grooves 4 : width of 2mm, and depth of 3mm. 
[00191 

2)Trial product tyre a (having a tread pattern as shown Fig. 2) 

The basical tread pattern of this tyre B is substantially the 
same as that of the trial product tyre A except sipes 12a-12c, and i3a 
andl3b oriented to the direction opposite to that of the tyre A, the 
cutting depth of which is 5mm. 
[0020] 

3)Trial product tyre C (having a tread pattern as "shown Fig. 3) 
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The --read pattern of this tyre C is substantially the same as 
that of the trial product tyre A except the transverse grooves 3, which 
extend in inclination angle a of 75' . , binding angle r cf 100 ' ,and 
inclination angled of 10' . Further three narrow grooves i;a-l*c 
dividing the lar.d 6 have width of 2mm, and depth oi Smni. 
[00211 

4)Trial product tyre 0 (having a tread pattern as shown ?ig. 4) 

The tread pattern or this tyre D is substantially the same as 
that of the trial product tyre A except the transverse grooves 3, which 
have a width of 1 . 2n«n at the side opened to the central circumferential 
groove L and extend in inclination anglea of 70' , bending angle r of 
30- .and inclination angled of iS* , and three narrow grcovaB l5a-16c 
dividing the land 6 have width of 0.7inra, and depth of Sewn. 
(00221 

-r-_her as a comparison with tha tread pattern according to the 
present invention, the tyre of the same size (Comparison tyre B) as 
shown in ?ig. 5 is trialy formed. The tread pattern as shown in the 
drawing cocnpriees a central circumferential groove 20, a pair of 
circumferential grooves 21 disposed both side of the central 
circumferential groove 20, another pair of circumferential groove 22 
disposed outside of the circumferential grooves 21, and transverse 
grooves 23 extending from the tread end T and traversing the 
^ circumferential grooves 21 and 22 in inclination to the equacor O. The 
central circumf erentioa groove 20 has a width of 4mm a.d a depth of 8mm, 
the circumferential grooves 21 have a width of 6.5mm and a depth of 8m, 
the circumferential grooves 22 have a width of 3tum and a depth of 8mm, 
the transverse grooves 23 have a width 6f 3-6mm and depth of 6.5mm, 
extending in inclination anglea of 45' , bending angle r of 9 5- ,and 
inclination angled of 11° • 
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(Effect of the Invention] 

The present invention can provide with a tread pattern 
presenting both of a good wet-performance and a low noise 
characteristic which have not been able to be compatible with each 
ocher only by improvement of a tread pattern^ and realize high 
performance of tyre by iraprovenent of a tread pattern. 
(Brief Explanation of the Invention! 
C?ig. 1] 

A development view of a tread pattern according to the present 
invention • 
(Fig. 21 

A development view of a second tread pattern according to the 
present invention. 
[Pig. 31 

A development view of a third tread pattern according to the 
present invention. 
[Fig. 41 

A development view of a fourth tread pattern according to the 
present invention. 
(Fig. 51 

A development view of a tread pattern of a prior art, 
[Explanation of bnimerals] 
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